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We have previously identified a phosphorylation signalling pathway that allows cells to overcome
genomic DNA damage while still promoting cellular proliferation. However, this system, mediated
by the PLK1 kinase, is not always highly expressed in cancer cells. Therefore, in this research
project, by fully utilising the cancer information database, we focused our analysis to ask what
is the intracellular environment of cancer cells in which PLK1 is highly expressed. As a result,
we found that the activation of the PLK1 pathway correlates with the activation of the autophagy
mechanism. Furthermore, the information from the cancer database was confirmed by molecular genetic
methods to verify whether this actually occurs in cells. Indeed, the degree of induction of the
PLK1 kinase differed according to cell type, and its upregulated expression required autophagy
activity. Interestingly, in cell types which shows autophagy—dependent PLK1 upregulation, this
dependent system was found to be essential for cell proliferation. To further explore the mechanism
of autophagy that generates these differences in PLK1 expression between cancer cell types, we
focused on the genomic stress response to decipher how autophagy functions in genome-stressed cells
and to explore the process by which cancer cells acquire abnormal proliferative potential. The
autophagy pathway is a key component of the genomic stress response. Time—series analysis revealed
that the autophagy pathway is activated by acute high-dose irradiation, not chronic low-dose
irradiation. PLK1 activity increases accordingly. The expression levels of proteins were also
increased, suggesting that the intracellular environment is transitioned to a PLK1-enhanced state

We have now established a reporter gene system for PLK1 expression. We are now looking at it as
a readout for the acquisition of abnormal proliferative capacity, and are approaching cancer
proliferation strategies from the perspective of autophagy, using how cells behave when autophagy
activity is altered in various ways as an indicator.
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